Time-dependent changes in Dictyostelium discoideum adenylate cyclase activity upon incubation with ATP.
In this study we report that preincubation of Dictyostelium discoideum membrane-bound adenylate cyclase with ATP over the concentration range 0.5 to 100 mM results in a loss of catalytic activity and that this effect persists even after removal of ATP. An analysis of the time course of this effect shows that, at 25 mM ATP, a 5- to 10-min preincubation results in 50% loss of activity. Additional studies on this effect showed that anhydride bond cleavage of ATP occurs during the preincubation. However, loss of catalytic activity is not porduced by ADP, AMP, cAMP, adenosine, pyrophosphate, or phosphate either separately or in pairs. Further, using the structural analogs adenosine 5'-(alpha, beta-methylene)triphosphate and adenyl-5'-yl imidodiphosphonate, we show that there is a direct correlation between alpha-beta-phosphoanhydride bond cleavage and the loss of catalytic activity. These results can be interpreted in terms of two classes of reaction mechanisms: either those involving covalent modifications or those involving a ligand-induced slow conversion of the adenylate cyclase from an active to an inactive form. Additional studies show that the addition of AMP to the reaction mixture, as well as removal of the membrane-bound 5'-nucleotidase activity, can prevent the loss of cyclase activity. These results suggest not only that adenylate cyclase activity is related to the AMP:ATP ratio but that the cyclase activity can be modified by the level of 5'-nucleotidase activity. Studies on the duration of the loss of activity produced by ATP show that following removal of ATP and additional incubation, a gradual recovery of cyclase activity is observed. This result suggests that under appropriate conditions the cyclase inactivation by ATP is reversible.